Metabolic and neurophysiologic sequelae of brain injury: a cholinergic hypothesis.
This paper reviews a number of lines of evidence developed in our laboratories indicating that at least some components of neurologic disturbances following concussion may be attributable to increased functional activity of cholinergic systems located within specific brain regions. These lines of evidence include EEG studies indicating that disruption of the reticular activating system is not necessary for production of a reversible, flaccid, comatose state following low levels of concussion, systematic transection studies indicating that regions bounded by collicular and midpontine transections may contribute to at least motor components of the behavioral suppression associated with concussion, local rates of glucose utilization following fluid percussion injury increase in restricted areas bounded by collicular and midpontine transections; microinjection of carbachol (but not tetracaine) into these hypermetabolic regions produced behavioral suppression and electroencephalographic changes resembling those following concussion, systemic administration or microinjections of atropine, but not mecamylamine, antagonized the behavioral effects of carbachol, and data indicating that pharmacologic blockage of muscarinic cholinergic systems can attenuate neurologic deficits. Taken in conjunction with data from earlier clinical and laboratory studies, our research also indicates that anticholinergic therapy may potentially benefit head-injured patients.